Introduction
Parent education is a professional responsibility of most health professionals (HPs). As educators, HPs provide the information necessary to facilitate parents to assume the role of caring for their children [1] . Parent education practice uses collaborative teaching and learning processes of constructed opportunities to improve parents' health literacy and knowledge, build life-skills, healthy relationships and supports behaviour changes to enable parents to improve their families' health [2] . Parent education practice should draw upon evidence-based 'learning theories' to help parents learn and understand the 'what, why, how and when' of required care [3, 4] . However, rather than helping HPs to understand 'how people learn' within a learning process, the health literature emphasises the 'teaching activities' they use, which are commonly built around Andragogy, or the philosophy of educating adults as learners [5] [6] [7] [8] .
The terms 'teaching' and 'learning' have different meanings, and HPs, as educators need to understand these differences in their parent education practice [7] . Teaching describes the strategies whereby information is purposefully communicated to the learner to achieve desired behavioural outcomes, relevant to each learner's situation [8] . Based on research in educational psychology, teaching has also been termed 'the science of instruction' or 'instructional methods', with both terms including strategies to, identify the learner's individualised information needs, preferred learning styles and varying levels of literacy [9, 10] .
Mayer [9] created the phrase 'the Science of Learning', to differentiate between learning and teaching and to help educators see 'how learning works'. Learning is defined as the process by which learners gain knowledge and skills, interpret and rearrange information, acquire new ways to use knowledge meaningfully, develop problem-solving skills and to undertake tasks with autonomy. A set of fundamental Learning Principles were educed to help guide educators as they facilitated learners to engage with their learning. These principles help learners 'think about their thinking', rather than educators assuming information processing occurs through teaching strategies alone [11, 12] . About a decade -later, researchers in healthcare recognised the relevance of the following Learning Principles: the learner's 'internal environment' (e.g. emotions), perception of need, meaning, relevance, attitudes to and previous experiences of learning, should be taken into consideration when setting achievable, learner-directed goals. learners must gain factual, conceptual and practical knowledge, link new knowledge to existing knowledge, and assist with information processing, organising and storage. learners must practise skills in social situations, receive feedback, be motivated, and undertake self-reflection [7] .
Despite these teaching and learning principles being clearly defined in educational psychology, they have not permeated the field of health. Instead, HPs have become 'lost' in the overabundance of core 'adult learning principles' of specific theorists, predominantly those of Knowles [13, 14] , as shown in Table 1 [7] . Moreover, the surfeit of complex learning theories with their complex descriptions, may hinder a HPs' understanding of the Learning Principles they need to apply in any learning process [7] . Although a guide of 10 Learning Principles, was created from the theories of Knowles [13] , Gagne [11, 12] , Bandura [15, 16] and the early cognition of learning research of Marzano et al. [17] to assist homecare nurses' patient education practice this has gained limited attention in the literature [18, 19] .
The Learning Principles of Marzano et al. [17] that were incorporated into the abovementioned homecare nurses' guide, used many of the Learning Principles described by Gagne [11, 12, 18] . Marzano et al. [17] created this framework, which they termed the 'Dimensions of Learning'. The purpose of the framework was, to improve teachers' understanding of elements of the thinking processes, which are the critical aspects educators facilitate within their teaching and learning practice. The framework organised Learning Principles into groups, with each group focusing on one of the different types of thinking associated with cognitive learning [20] . As shown in Table 1 , this framework enabled educators to link the thinking involved in metacognition (being aware of our thinking as we perform tasks, develop attitudes, motivation, and commitment to the issue at hand), critical and creative thinking (analysing information to gain clarity and forming new ways to use the knowledge), thinking processes (concept formation, problem-solving, decision-making), core thinking skills (gathering and organizing information) and how the thinking skills relate to the content area. In other words, the frameworks helped educators see what they needed to DO to help learners think about thinking within their learning process. It was aspects such as these that Holton and Swanson identified as missing, when they updated Knowles' work on Andragogy and adult learning principles, after his death. Table 1 shows comparisons between the frameworks of Knowles and Marzano et al. [17] ). These aspects of thinking are important in helping HPs understand how they can support parent learning to manage their children's health autonomously [15] .
There appears to be significant knowledge gaps in the health literature about how HPs use Learning Principles in the important area of parent education practice. However, there has not been a comprehensive review of the literature to confirm this. Accordingly, there is a sufficient case to undertake a scoping literature review to identify, describe and What is already known about the topic?
Health Professionals, especially nurses, commonly provide educational support to parents. To optimise parent learning, health professionals must incorporate the principles of both teaching and learning into parent education practice. Currently, the parent education literature focuses on teaching strategies and their outcomes rather than descriptions of the Learning Principles required in any learning process. Exploration of how Learning Principles are perceived and used by health professionals, especially nurses, in their parent education practice, is overdue.
What this paper adds
This is the first known review to explore, describe and map how Learning Principles are used in parent education practice. The review identified that when Learning Principles were used, parent learning, capabilities and the overall parent education experience were optimised. The review identified that Learning Principles, which were implicit, often described as teaching strategies or not described at all potentially limited HPs' parent education practice and parents' learning experiences. A direction for future research will be to identify how health professionals, perceive and use Learning Principles in their parent education practice. map the evidence to generate an overview of the topic and to gain a better understanding of how this practice in health is guided [21] .
Methods

Design
A scoping review was considered the most appropriate method to explore a diverse range of publications in an under-explored, complex area (i.e. HPs' parent education practice). This type of review will help identify knowledge gaps in the area and examine how Learning Principles are perceived and used in healthcare [22] .
Objective and the research question
The primary objective of the review was to answer the research question: How are Learning Principles perceived and used by HPs in parent education practice? [22] .
Inclusion criteria
Literature published in the English language, reporting the use or proposed use of Learning Principles by any HPs for parent education practice, was searched. We defined Learning Principles as those exemplified by Gagne [11, 12] , Knowles [13] and Braungart et al. [7] as discussed in the introduction of this paper and as shown in Table 1 . No limits were applied to the study design or publication type. Only literature published from 1998 -2017 were included, as the landmark WHO's Therapeutic Patient Education Guide was published in 1998 [2] . This seminal document emphasised the shift from didactic to collaborative approaches to learning in health education and introduced the concept of learning principles to inform HPs' patient education practice.
Participants
The review included publications that either involved HPs providing parent education or those that guided HPs' parent education practice. A focus on all HPs, rather than a single professional group (such as nurses), was necessary to capture how Learning Principles are perceived and used in healthcare generally.
Concept
The concepts explored in this scoping review were the perception and use of Learning Principles by HPs related to parent education practice.
Context
The context of the Scoping Review was the provision of parent education practice by HPs.
Search strategy
The Joanna Briggs Institute (JBI) [22] , approach to scoping reviews, which built upon the framework of Arksey and O'Malley [23] and Levac, Colquhoun and O'Brien [24] , guided the review. The search strategy was developed with guidance from an academic librarian. Key stakeholder involvement, an optional stage of reviews, was not utilised as this was a very early stage of literature exploration [22] .
The search was implemented between March and June 2017 by DT. Key search terms included 'Patient education OR teaching'; 'parent OR carer education OR teaching'; 'consumer education OR teaching'; 'nurs*'; 'child health nurse OR plunket nurse OR health visitor'; 'health professional; ' 'allied health professional medical practitioner OR doctor'; 'learning theory OR concept OR principle OR framework'; 'learning need and evaluation OR assessment'. Table 1 . Consistent with most scoping reviews, the quality of included publications was not formally assessed [22] . Citations were exported to Endnote™ to manage duplicate publications. Remaining citations were exported into Covidence® for screening.
Screening process
The principal reviewer (DT) reviewed the title and abstract of each located publication. Each publication was checked against the Clarivate Analytics Master Journals List 2017 and the Directories of Open Access Journals [25, 26] to identify and exclude predatory journal articles [27, 28] . A second author (ML), reviewed 10% of included and excluded publications using Khangura et al.'s [29] liberal accelerated approach. Any disagreements were discussed until consensus was reached. Unresolved disagreements were sent to a third reviewer, (EM), for adjudication. Publications considered eligible for inclusion were then reviewed in full-text and screened by DT and ML using the aforementioned process. The search and screening decision process is summarised in Figure 1 , using a Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flow-chart [22, 30] . The PRISMA-ScR checklist was also used in the reporting process [31] . While the number of included publications is large for a scoping review, narrowing the focus any further may have omitted pertinent data [21] .
Data extraction
Data were extracted, summarised and charted by DT using a customised data-extraction form that had been pre-checked and agreed upon by the supervisory team members prior to the start of data analysis. As the researcher became more familiar with the characteristics of the literature on the topic, heterogeneous, lengthy and somewhat disparate descriptions of how HPs perceived and used Learning Principles became apparent. Similarities of extracted data to the Dimensions of Learning Framework (Table 1) was noted by DT, scrutinized by ML, discussed with the supervisory team until consensus was reached that extracted data, specific to Learning Principles, should also be charted against the framework. This required revision of the initial data extraction form to sub-divide Learning Principles into the five categories of Marzano et al.'s Dimensions of Learning (DoL) construct, which then premised data stratification [17] . Extracted data were cross-checked by a second reviewer, (ML) for accuracy and for relevance to the research question, as well as discussed with other team members, for rigor [22] . The types of data included in the extraction form are shown in Table 2 .
Data analysis
Data relating to Learning Principles were extracted, collated, classified, and coded as either reported, implemented, evaluated or not described. Findings were then annotated, interpreted and summarised as Records idenƟfied through database searching (n = 2692)
AMED ( Full-text arƟcles assessed for eligibility (n =241)
Studies included (n = 89) AddiƟonal author contact: pracƟce guides (n = 8)
Records screened (n = 1678)
Full-text arƟcles excluded, with reasons (n = 152)
Not learning principles or learning related despite abstract statement n = 80; IntervenƟon not describing learning process n = 27; PerspecƟve non-Health professional (HP)/parent learning focus n = 13; PaƟent populaƟon not parents n = 14; Poster Learning Principle data unclear, authors not contactable n = 7; Nurses' or HPs' educaƟon focus only: no parent learning informaƟon n = 6; Protocol but not stated in abstract n = 1; Learning needs tool development n = 1; Teaching task list no Learning Principles n = 1; Full text not procurable globally n = 1 Relevant studies in review were all <1998 n = 1. they were extracted. The coding themes drafted by DT were pre-checked, discussed, revisited and refined by the review team until consensus was reached. The presentation of data was then guided by the Dimensions of Learning (DoL) construct. The descriptions were then actively collated into themes using the approach of Braun and Clarke. These themes were checked by team members at several timepoints, and discussed until consensus was reached. The findings were presented in narrative format, together with tables and figures [32] .
Results
The search identified 2,814 publications. Following the removal of 1,687 duplicates and 1,436 irrelevant records, 241 publications were subjected to full-text screening. Of these, 152 records were excluded, primarily because they had not discussed Learning Principles or digressed from a parent learning focus. This resulted in 89 eligible publications.
Study characteristics
The included publications originated from 12 countries, USA (n ¼ 40), Australia (n ¼ 20), UK (n ¼ 10), Canada (n ¼ 7), Finland (n ¼ 4), Ireland (n ¼ 2), Greece (n ¼ 2) and Sweden, Germany, NZ and the Netherlands (n ¼ 1 each). The publications encompassed a wide range of health conditions, family situations and parent education strategies. Asthma was the most common health condition involved (n ¼ 16), followed by complex, life-limiting conditions of children, such as leukaemia (n ¼ 14). Parent education strategies were the focus of 14 publications.
Over half of the HPs involved in the included publications were nurses (54/89; 60.7%), followed by 13/89 (14.6%) that were classified as multi-disciplinary HP teams (e.g. doctors, nurses, indigenous health workers, dietitians).
The publications were methodologically diverse, comprising qualitative and quantitative research (n ¼ 20 and n ¼ 19, respectively), discussion papers (n ¼ 17), mixed-method research (n ¼ 11), reviews (n ¼ 9), grounded theory (n ¼ 3) and practice guidelines (n ¼ 10).
Findings indicated that HPs' perceptions of Learning Principles were diverse, (represented by the wide range of terms describing Learning Principles), and were linked to a wide variety of learning theories and objective measures of 'learning', rather than evaluating the use of Learning Principles. Only 44/89 (49%) of the 89 publications included Learning Principles consistent with all five of Marzano et al.'s Dimensions of Learning [17] . These studies are summarised in Table 3 [33, 34, 35, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57] , [58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77] . Papers that did not include all five dimensions of learning are described in Supplementary Table 2 [78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99] , [100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122] .
Parents' perspectives of their parent education experiences with HPs, which also helped to indicate HPs' perceptions and use of Learning Principles, were the focus of 21/89 (23.6%) publications, 15 of which used qualitative methods [42, 45, 48, 53, 55, 59, 60, 61, 73, 79, 98, 102, 110, 113, 115] .
Four overarching themes, about HPs' perceptions and their use of Learning Principles, were identified from the data analysis [32] : (1) HPs' divergent conceptualisations of learning, (2) divergent expectations of learning (with themes 1 and 2 aligning with HPs perceptions of Learning Principles) (3) barriers and enablers to using Learning Principles and (4) limited evaluation of learning (with themes 3 and 4 aligning with HPs use of Learning Principles). There was some synergy between perception and use, with HPs' perceptions of Learning Principles also influencing their use.
Theme 1: divergent conceptualisations of learning
HPs' wide-ranging perceptions were made explicit through the multiplicity of terms used in the descriptions of Learning Principles and the diversity of theories linked to learning, that underpinned parent education practice. Within this theme were sub-themes (1) terminologies and (2) theoretical frameworks.
Different terminologies
The term 'Learning Principles' was only explicitly used in 6/89 (6.7 %) publications in which HPs referred to 'Adult Learning Principles' [59, 71, 86, 87, 93, 96] . The association of Learning Principles with adult learning theories is described further in section 3.2.2.
Authors in all publications perceived the need for HPs to identify parental 'learning' requirements to help parents see meaning and relevance to learn. However, authors used multiple terminologies for the types of 'needs', such as 'learning needs' (27/89 30.3%) [43, 48, 55, 56, 58, 59, 62, 65, 66, 67, 69, 73, 74, 76, 83, 87, 90, 92, 93, 96, 97, 107, 112, 115, 116, 119, 120] ,; 'information needs' (11/89: 12.4%)) [48, 53, 60, 78, 79, 98, 100, 102, 114, 115, 120] and 'education needs' (11/89: 12.4%), [36, 43, 48, 55, 56, 61, 92, 94, 102, 109, 116] , with some terms used interchangeably.
All publications recognised the importance of parents gaining knowledge, but authors often restricted their descriptions to the term 'information', with few clarifying the difference between 'information giving' and the subsequent need for parents to process, organise and recall the information to gain knowledge. Conversely, Archibald and Scott [78] used the term 'information needs', to clearly describe parents' 'knowledge mobilisation', confidence, vigilance, capability in medication administration techniques and long-term prevention strategies required for effective care following face-to-face asthma education, yet made no mention of the concept of Learning Principles, which they had implicitly described. A number of the authors of publications who did not use Learning Principles aligning with the Dimensions of Learning did not Terms used for LPs: knowledge, modelling and positive reinforcement, applying knowledge, monitoring of behaviours, decision-making capacity and confidence DoL 1 -Readiness & motivation to learn, set goals DoL 2 -multi-modal factual and practical information weekly, group sessions, 2-hour sessions for 6 weeks, used analogies. DoL 3 -refining skills, symptom diary, adapting treatments, action plan extends parent' knowledge and symptom recognition DoL 4 -changed context, problem-solving when eczema changed, adjusted treatments. DoL 5 -longer-term behaviour changes to manage eczema with confidence and capability. Evaluation: Health related QoL scale, reduction in disease severity, parent coping scale. Barrier: HPs finding balance between parent needs, group delivery, skills development D. Thompson et al.
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describe parents' decision-making and problem-solving skills development needed for autonomy in their children's care [79, 81, 84, 88, 89, 92, 96, 99, 100, 104, 115, 121] . Only 4/89 (4.5%) publications made clear distinctions between factual (declarative) knowledge and practical (procedural) knowledge [75, 76, 79, 104] . Only Thompson and Thompson [75] , Thompson [76] and Archibald et al. [79] explained why this distinction was important for HPs to facilitate parents' knowledge, motivation and skill development. The distinctions between 'how people learn' and the (teaching) activities, were identified only by Thompson and Thompson [75] and Thompson [76] in their descriptions of a framework created to guide HPs' patient education practice.
Descriptions of HPs' teaching activities overshadowed the perceptions and use of Learning Principles within the learning process. Learning styles, learning modes and information presented in language that was easy for parents to understand were explicitly perceived as the most influential aspects of the learning process in 10/89 (11.2%) of publications [50, 58, 62, 68, 77, 84, 99, 107, 113, 121] although this was implied in most publications. Thompson and Thompson [75] and Thompson [76] , emphasised that these activities were only part of the complex learning process of extending parents' thinking abilities. Of note was the omission of the term 'learn' and its derivatives by two authors within their publications [40, 98] .
Theoretical frameworks
A wide variety of theorists were identified in 46/89 (51.7%) publications that attributed parent education learning strategies to a 'theoretical' underpinning, although there was inconsistency between nomenclatures. These theories are detailed within Table 3 and Supplementary Table 2 . Most authors referred superficially to 'adult learning', just citing the theorist, with limited explanation of the Learning Principles integrated within their framework. This highlighted HPs' differing perceptions of Learning Principles. The most commonly cited theorist was Knowles and his Adult Learning principles, which was cited in 15/89 (16.9%) publications [42, 59, 65, 67, 71, 82, 84, 86, 87, 90, 93, 95, 96, 99, 116] . Reference dates utilised for Knowles' Learning Principles ranged from 1970 to 2011-interestingly, Knowles started with four Learning Principles, with two more added by 1987 [13] . Gilmer et al.'s [93] review of parenthood transition programs identified a lack of theoretical underpinning which they attributed partly to a lack of awareness of the importance of Adult Learning Principles. Ersser et al.'s [89] systematic review on eczema education further highlighted a lack of awareness of how learning is enabled. These authors suggested that the absence of a theoretical underpinning may be the reason few studies achieved the expected behavioural outcome changes. However, they did not make any references to the role Learning Principles play in this process. Burkhart et al. [39] concurred, as a lack of theoretical underpinning prevented generalisation of their results about the influence of parent education in asthma treatment adherence behaviours. Our scoping review identified that those publications reporting successful behaviour changes, a key aspect in the definition of learning, most commonly drew upon Bandura's Social Cognitive theory (sometimes termed Social Learning Theory) [17] and at least one other theoretical construct [42, 52, 65, 67, 71, 74, 75, 76, 77, 84, 87] .
Theme 2: divergent expectations of learning
The differences between the expectations of HPs, parents and organisations in relation to parent learning, and how this influenced HPs' perceptions and use of Learning Principles is described in this theme. One third (30/89:34%) of included publications reported disparities in the expectations of these three groups.
Parents and HPs
Publications reporting that parents desired learning needs differed from those identified by HPs (10/89: 11.2%) were predominantly publications not using Learning Principles aligning with all five dimensions of learning [79, 82, 89, 94, 99, 117, 122] , although three publications did use all five dimensions [57, 63, 64] . The context of these publications included learning about medication adjustments [57, 63, 78, 88] , treatments required by children with long-term conditions [63, 81, 98, 116, 121] and parenthood transitions [93] . Parents reported in these publications that they were less inclined to engage in the shared learning process if HPs assumed-they knew nothing about their children's condition. Such comments reflect the HPs perhaps not appreciating the importance of parents' attitudes and perceptions to learning, parents need to acquire and integrate new knowledge and parents needing clearly negotiated learning goals to do so. A further example of divergent expectations was the provision of complex, often jargonistic, information by HPs, which caused parents to struggle as they tried to decipher and understand what HPs mentioned about the treatments they needed to undertake for their children.
Differences in the degree of parent involvement in the decisionmaking processes of parent education strategies were contentious in 8/ 89 (9%) of publications. Nurses used their own beliefs of perceived learning needs as the basis of the learning process, not those of parents [63, 68, 84, 98, 114, 116, 120, 121] . One study did highlight partnerships with parents when information was provided, reflecting a need for shared decision-making and parents having expectations to learn [ [98] , p. 228]. Interestingly, observation and subsequent interview data from two studies exploring HPs' beliefs about their learning facilitation skills in supporting parent education did not correlate with what HPs' self-reported [57, 84] .
Organisations and HPs
Stevens et al. [73] determined that not all nurses followed their organisations' best practice requirements for feeding pre-term infants, thus potentially influencing how nurses perceived and used Learning Principles' to help parents learn required skills. Another organisational issue identified by three other studies was that nurses were not consistently documenting the learning components of parent education practice or the resources provided, thus potentially affecting the quality of parent education in children's continuity of care [55, 56, 83 ]. This influenced the child's length of hospital stay if parents had not gained the required knowledge and skills to operate autonomously after discharge.
Topic knowledge was deemed an important element of parent education practice. In a discussion about a new shared learning approach, child health nurses, were found to be confident in parent education practice, often using Learning Principles in practice [46] . In contrast, in an evaluation of nurses' retraining of asthma standards, the confidence in parent education practice of hospital-based nurses was shown to be greater than community-based nurses [64] . Likewise, in a study which used dermatology nurses to train community-based nurses to deliver eczema education workshops, the community nurses withdrew from the study, citing lack of expert knowledge as the reason for withdrawal [44] .
Theme 3: barriers and enablers to using learning principles
Barriers and enablers represent factors that impeded or facilitated awareness of and use of Learning Principles in practice and reflect the relationship between HPs' perception and use of Learning Principles. These were reported in 42/89 (47.2%) and 21/89 (23.6%) publications, respectively and are summarised, (-if reported-), in Table 3 or Supplementary Table 2 . There were three sub-themes: 1) cultural, 2) psychological and 3) partnerships.
Cultural
There were two distinct cultural elements 1) parent health beliefs and 2) organisational culture.
3.4.1.1. Parent health beliefs. Health beliefs of culturally and linguistically diverse families challenged HPs' use of Learning Principles, especially when the beliefs delayed parents from seeking medical help if their children's health symptoms deteriorated [38, 41, 54, 70, 80, 82, 84, 92, 96, 104, 105, 116] . Mis-interpretation of resources used by parents who had difficulty understanding the English language was problematic not only for HPs but also for parents trying to navigate a health system. In fact, education encounters where HPs' practice used interpreters to help understand parents' culturally entrenched health-related beliefs, enabled HPs to use Learning Principles and parents to see meaning in their learning [38, 41, 48, 54, 70] .
3.4.1.2. Entrenched organisational cultures of learning. The importance of HPs identifying parents' health literacy levels, a socio-cognitive Learning Principle, was mentioned in 24/89 (27%) of publications [33, 36, 49, 58, 59, 62, 63, 65, 66, 72, 76, 82, 87, 92, 96, 97, 99, 103, 105, 107, 113, 116, 119, 121] . However, these authors often omitted to describe any guidance for HPs' practice, once a health literacy issue was identified. This created a barrier to HPs using Learning Principles. Instead, HPs described the use of Health Literacy 'identification tools', attributing problems with learning to poor health literacy [36, 49, 61, 72, 92, 109, 119] . The practice standards published by the South Australian Department of Health [72] provided a weblink to 'low literacy brochures', but no explanation thereafter on how to use Learning Principles in practice. In contrast, the two practice standards published by Registered Nurses Association of Ontario [65, 66] described, in some detail, why health literacy was important to learning and how this might be addressed, using Learning Principles.
Another cultural barrier was the organisational requirements for HPs to document teaching activities on checklists to confirm that the activities occurred. This was reported in 10/89 (11.2%) publications [40, 41, 42, 47, 54, 59, 65, 71, 72, 92] . It was unclear if HPs assumed this demonstrated parent learning or whether it was a form of clinical practice evaluation, although one organisation required checklists to be completed after infant safety education [71] . The authors' analyses reported improvements in clinical outcomes, through the use of these checklists, but as highlighted in Supplementary Table 2, authors' learning facilitation processes missed principles aligning with at least one of the elements of Dimensions of Learning 3, 4 and 5. This was apparent with in three publications who suggested that 'checklists' influenced parent learning to the extent that fewer children with asthma presented to medical care [40, 41, 70] . Checklists were not included in publications to identify if they contained Learning Principles. This contrasted with authors (6/89; 6.7%), who emphasised that checklists were only an adjunct to practice and not proof of parents' learning and understanding [42, 47, 54, 59, 65, 92] . These authors emphasised that it was explanation and demonstration by HPs and parents practising skills that facilitated learning but they did not explicitly mention using Learning Principles.
Four of the 89 (4.5%) publications attributed 'blame' on parents for non-compliance [84, 97, 100, 114] . HPs stated they had imparted the required information using a variety of teaching techniques but reported that parents were 'not taking responsibility' for their children's care. However, the authors of these publications described no Learning Principles and neglected describing aspects of Dimensions of Learning 3, 4 and 5, apparently unaware of the significance of using Learning Principles [15] .
Psychological
Parents' emotions, especially fear and anxiety, associated with their child's condition, which was sometimes influenced by previous experiences of the health system, significantly affected the level of information parents could 'take in'. The issue was critical when parents were confronted with caring for a child with a life-limiting condition [48, 53, 98, 115] . HPs also reported a concern about what parents had understood if education occurred on the day a child was discharged, rather than commencing from the time of admission [54, 59, 120] . Another challenge to HPs using Learning Principles in practice was when HPs provided education during emergency department visits, when parent emotions were particularly intense. Furmedge et al. [48] and Wei et al. [119] also highlighted that the emergency department encounter may be the family's only contact with the health system and as such, it presented an important opportunity for learning about evidence-based care.
Parents' mental health issues featured in 17/89 (19.1%) publications, which were perceived as barriers or potential barriers to HPs using Learning Principles in practice. The majority of publications focussed on education, assessment and support for new parents in community settings [35, 36, 37, 44, 45, 46, 47, 49, 65, 66, 67, 68, 71, 72, 93, 99, 101] . These parents needed additional considerations, such as HPs being flexible to parents' fluctuating learning needs and providing greater repetition of information that was broken into smaller steps, particularly when learning new parenting skills. Despite these being recognised as critical to learning, these considerations were not explicitly identified as Learning Principles.
Partnerships
A key enabler of HPs using Learning Principles in practice was the partnership/shared care relationships between HPs and parents where parents felt HPs needed to respect that they 'knew most about their own children'. This concept was reported in 29/89 (32.6%) publications [33, 36, 42, 45, 46, 49, 53, 54, 55, 59, 61, 62, 65, 66, 67, 68, 71, 72, 74, 75, 76, 84, 89, 90, 101, 113, 115, 117, 121] . In particular, child health and paediatric nurses' practice and practice standards were underpinned by this care model which was shown to incorporate learning facilitation and Learning Principles [33, 36, 45, 46, 49, 62, 65, 66, 68, 71, 72, 74, 75] . These authors attributed the partnership, together with clinical judgement and observations, to building parents' confidence and trust in themselves, as they developed skills and capabilities in successful care.
Theme 4: evaluation of learning
This theme focused on HPs' evaluation of learning in parent education practice and represents implicit use of Learning Principles by HPs. Including parents' perspectives of their learning experiences added supporting evidence, in addition to the accounts of HPs. Findings were grouped into three sub-themes: (1) Learning assumed successful from clinical outcome measures, (2) Health Professionals seeing parents successfully achieve mastery and (3) parent empowerment. Summarised examples of these sub-themes are shown in Table 3 and discussed below.
Learning assumed successful from clinical outcomes
In 14/89 (15.7%) publications involving interventions [39, 40, 41, 51, 70, 77, 88, 89, 104, 106, 118, 119] and practice standard requirements [34, 35] , authors implied that improvements in clinical outcomes were a suitable proxy measure of successful learning in parent education. Specifically, the authors of these publications concluded that a reduction in disease symptoms and/or emergency department presentations demonstrated effective learning. Other outcome measures which assumed learning was successful were patient/parent self-reporting satisfaction surveys in 12/89 (13.5%) publications [36, 49, 52, 58, 66, 70, 71, 72, 112, 114, 115, 120] , Quality-of-Life (QOL) Scales in 8/89 (9%) of publications [39, 41, 44, 70, 77, 89, 91, 118] and parent behaviour-change surveys in 7/89 (7.9%) of publications [39, 44, 47, 51, 77, 82, 87] . Such reporting measures neglect the significance of HPs using a range of Learning Principles to facilitate an effective learning process. Child Health nurses and diabetes nurses were required to use parent self-reporting satisfaction surveys to fulfil professional development requirements and to identify parents' changes in knowledge, attitudes, skills and behaviour [34, 35, 71, 72] . Yet no further details on how HPs could achieve this were provided.
Health professionals seeing parents successfully achieve mastery
Effective use of using Learning Principles was evident in 6/89 (6.7%) publications which described in detail, how HPs, through subjective, face-to-face encounters in the hospital and/or the home environment, explained and demonstrated what parents needed to learn and observed parents repeatedly practising skills, over time [42, 46, 48, 50, 59, 69] . Although the term 'Learning Principles' was not used, the alignment with the Dimensions of Learning suggested strongly that Learning Principles had been used [15] . Parents demonstrated their understanding by solving a range of problem-based scenarios and providing rationales for their answers to HPs. Achievements were discussed with the parents to highlight success and identify where improvements could occur. Encouraging reflection by parents underlined the use of Learning Principles [15] . These parents reported that such an approach contributed to them building trust in themselves and helped them understand why ongoing strategies were necessary. These HPs also evaluated their practice approach through parent-reported satisfaction surveys, but recognised the surveys were not an assessment of parent learning.
Parent empowerment
The implementation of Learning Principles was evident in the 16/89 (18%) publications, where HPs explicitly described how parents became 'empowered' [39, 41, 44, 45, 48, 53, 55, 56, 63] or whereby goals in practice standards were to use an empowerment approach [33, 35, 36, 49, 65, 66, 72] . The term 'empowered' described the techniques HPs used to help parents enhance their management, coping and skill capabilities following educational interventions, with two publications describing empowerment as a concept [55, 56, 63] . Evaluations were also augmented by HPs watching parents perform the tasks over time until parents were capable and confident.
Anticipatory guidance, where parents, as learners, gained the knowledge, understanding and confidence to anticipate and manage changes in their children's needs [46] was another parent empowerment technique. The practice standards of Child Health nurses require such an approach [36, 49, 71, 72] .
Thompson and Thompson [75] and Thompson [76] proposed that parent empowerment may result from HPs optimising patient and parent knowledge and learning when HPs understood the cognitive learning process in their parent education practice. However, no explicit links to the use of Learning Principles was evident.
Discussion
This scoping review aimed to identify, describe and map how HPs perceive and use Learning Principles in parent education practice. The challenges encountered from HPs' multiple, divergent interpretations of the learning process, the absence of the term 'Learning Principles' unless linked to adult learning constructs, sometimes incongruent ideas of how learning theories were incorporated into practice and the focus on teaching activities rather than learning gained clarity when Marzano et al.'s [17] Dimensions of Learning construct was used as a 'lens' to help to map HPs' use of Learning Principles in practice.
When describing their parent education practice, most HPs in the included publications recounted cogently, the myriad of pre-cursors to learning, which are the socio-cultural Learning Principles, such as identifying preferred learning styles, presenting information in multiple modalities, accommodating health literacy, and how these were incorporated into practice, supported by robust references. Few authors described any Learning Principles associated with the distinctions between the different types of knowledge, suggesting many HPs may be unaware of the significant role that factual (declarative knowledge) and practical (procedural) knowledge play in parent education and successful learning [15] . We found that HPs struggled to describe how they helped people to learn. This finding supports what Wolf et al. [122] found before they created the term 'health learning capacity'. They described health learning capacity as a complex aspect of learning, involving learners' understanding, thinking and practical skills development, their anticipatory guidance, problem-solving and autonomy in care [122] . We propose health learning capacity is facilitated when HPs use Learning Principles. This use of Learning Principles should be made explicit to help HPs understand what they do in practice. Following further research, Wolf et al. [122, 123] reinforced that poor health literacy on its own cannot be blamed for poor health outcomes. This concept perhaps provides an answer to Howe et al.'s results [97] , where the authors were perplexed that parents with 'adequate health literacy' using a didactic approach to parent education mastered fewer diabetes management skills than their 'low health literacy' counterparts who received an interactive, more interpersonal approach. Our findings suggest the interactive, interpersonal approaches involved HPs using a range of Learning Principles, thus helping parents develop knowledge and skills. The studies using didactic approaches involved minimal use of Learning Principles by HPs, relying instead on information giving.
The findings of this review do suggest that many HPs were using Learning Principles in their parent education practice. We therefore propose, that HPs may struggle to articulate in a coherent 'language' how they facilitate people's cognitive learning capacity, and therefore, how they use Learning Principles. This suggestion of a language gap in practice is supported by the work of Laduke [124] who identified that nurses did not have a language to describe interpersonal aspects of patient care. Laduke [124] also determined that the procedural or 'technical' aspects of care were easily expressed and well documented, especially in procedures and guidelines. One explanation of our findings is that 'how people learn' is an interpersonal aspect of parent education practice. The extent to which problems articulating the learning components of parent education practice contribute to the lack of HPs' documentation of parent learning activities described by several authors, also deserves further exploration [55, 56, 83] .
The only time the term Learning Principles was explicitly used, in the included publications, was when it was linked to the concept of adult Learning Principles, mainly Knowles. However, the differing number of Knowles' principles cited and the dates of their publications, suggested confusion with HPs perceptions of Learning Principles, which supports other authors' findings of HPs' uncertainly about learning facilitation and parent education practice [3, 6, 7] . Interestingly, most publications using adult Learning Principles construct alone, reported less successful outcomes than those using adult Learning Principles combined with constructs that consider people's behaviour patterns and social contexts, such as Social Cognitive Theory [82, 86, 93, 95, 96, 113, 116] . Whilst this may suggest that drawing from multiple theories may have contributed to better practice, HPs did not identify or describe Learning Principles. This corroborates the view of Braungart et al. [7] , who stated that HPs' understanding and use of Learning Principles could be lost in complex theories. Although many HPs may be aware of the need for theory to support practice, it may not be evident to some HPs that such theory links to Learning Principles used in educational strategies [11, 12] . This noteworthy finding and its significance to patient or parent education outcomes warrants further exploration.
Attempts to evaluate learning in parent education practice, rather than clarifying HPs perceptions and use of Learning Principles, have instead, steered research into developing 'tools', such as the Parent Learning Needs and Preferences Assessment Tool [125] and the asthma learning information hierarchy [79] and tickbox checklists [41, 121] . Again, HPs' use of any Learning Principles when using these tools, is implicit or assumed. Again, use of Learning Principles in HPs' parent education practice is overlooked. In contrast, there were authors, using Learning Principles albeit implicitly, who emphatically stated that checklists do not indicate that parents have understood what they have learned or can apply their knowledge later [42, 47, 54, 59, 65, 92] . These findings support Cleland et al. [126] who posited that medical training must move away from the mentality of tick boxes to assessing HPs' learning facilitation, competence and quality of patient care. Further research of how HPs evaluate their use of Learning Principles is also needed.
This review also highlighted the tendency of researchers and HPs to assume learning had occurred, as reflected in the use of objective outcome measures, such as disease severity, parent satisfaction and Quality of Life, rather than educational interventions that were often devoid of any explicit assessment of learning. In a world of competing health funding, organisations require objective results, key performance indicators, processes, guidelines and policies [127] . However, as learning is a complex, subjective process, often involving parents, carers and significant others, it must be realised that the evaluation of learning is too complex to capture using objective measures alone [66, 122] . In other words, while outcome measures are important, they must not be considered the sole method of evaluating success in learning. Explicit descriptions of how a range of Learning Principles facilitate parents' knowledge and skill development is needed and how to evaluate those can be explored further. According to Braithwaite et al. [128] , organisational emphasis on the aforementioned 'proxy' outcome measures of learning may have compounded the problem by diverting busy health professionals away from the core issue of parent learning.
Our review identified a number of elements associated with successful parent learning, whereby HPs had used a range of Learning Principles appropriate to each learner, such as those outlined in Table 1 . These included approaches that focused on person-and family-centred care, supported face-to-face interactive teaching, provided explanations and demonstrations that enabled parents to practise and refine skills over time and allowed parents to seize opportunities to ask questions and correct mis-conceptions or errors in techniques [42, 44, 46, 48, 50, 54, 55, 56, 59, 69] . HPs facilitated parents to develop problem-solving skills, master their knowledge and practical skills by answering scenario-based questions and providing rationales for their answers. Key examples were parents who mastered complex procedures to care for children with life-limiting conditions [42, 48, 55, 59, 69, 74] . The only practice guidelines explicitly incorporating such approaches were the RNAO best practice in client-centred learning guidelines [65] . Although the RNAO learning communication model (LEARNS: Listen, Establish, Adopt, Reinforce, Strengthen) uses Learning Principles, albeit implicitly, it neglects to explicitly explain to nurses and HPs the need for them to recognise and use Learning Principles to enable learners to transform information to knowledge and to use it meaningfully. The publications describing parents' mastery over their children's care requirements represents not only an important element of effective parent education practice, but evidence that HPs had used Learning Principles. Authors used terms such as 'empowered' parents. From the descriptions in the publications, parents became aware of their own thinking, evaluated the effectiveness of their own knowledge and actions, developed capability and confidence to continue with treatments and care, even when 'the going got tough' [42, 74, 75, 76] . Accordingly, empowerment was considered a concept [74] , a process [42, 63] and/or an outcome of effective learning [75, 76] .
The findings of this review are not suggesting that HPs do not have the skills to support parents in cognitive learning processes or use Learning Principles. HPs' years of experience with 'what has worked' in their practice, has enabled many to be successful, confident practitioners [129] . We contend that as well as having no language to describe what they do, some HPs may be unaware of how they perceive and use Learning Principles, within the parent education skills they have gained through years of experience. For example, a number of authors, made statements that assumed HPs (or the reader) knew what they were talking about when they described teaching activities but provided minimal explanation to help HPs better understand how people learn [63, 95, 107, 108] . A decade ago, Coster and Norman [ [130] p. 525] expressed concern that their review into self-management and educational interventions could not 'disentangle' the effects of multi-component, complex treatment strategies or interventions, although participatory, empowering programs using 'adult-centred principles' were considered successful for learning self-management. Our findings suggest that greater awareness of the significance of using Learning Principles may help to start to unravel some of the confusions. Our findings also suggest that the principles of teaching and learning are 'tangled up' and possibly unclear, in some HPs' parent education practice and greater clarity through further exploration of Learning Principle perceptions is needed.
The extent to which organisational 'culture' contributes to effective parent education practice cannot be established from this review. However, we identified that some organisational issues, such as completing 'checkboxes' and use of parent-reported satisfaction surveys, impacted on HPs' use of Learning Principles in practice. Practice standards, although implicitly describing Learning Principles, did not appear to guide HPs on how to facilitate parents to convert information into knowledge, use the knowledge and sustain the capabilities. On a positive note, the child health practice standards did mention the significance of anticipatory guidance as a means of helping parents to learn and understand what was needed to be prepared for their children's growth and developmental needs [36, 46, 49, 71, 72] . Our review identified that the approach outlined in their standards reflected the use of Learning Principles in practice.
The findings of the review highlight the need for further research to explore HPs' understanding of the constructs that underpin their parent education practice, with a focus on Learning Principles. It also points to a need to look beyond the influence of 'teaching activities', health literacy, modes of learning and learning styles, to explore what parents believe will best facilitate their learning, understanding and skill development, as suggested by Bastable and Gramet [131] .
It is clear that, while in many cases HPs are making effective use of Learning Principles in their practice, their understanding and articulation of these principles are lacking. This is exacerbated by the confusion engendered by multiple theories of both learning and teaching making it difficult for the profession to understand just what constitutes best practice. Our findings also support further exploration of how HPs use of Learning Principles in parent education practice impacts parents' experiences of learning.
Limitations
Although the scoping review followed the iterative, reflexive, transparent and thorough approach, described by the JBI [22] approach, there were some limitations of this review. Firstly, the search strategy was limited to literature published in the English language, so we may have overlooked pertinent publications that could have influenced the conclusions of the review. Secondly, using the Dimensions of Learning as a 'lens' through which to interpret the findings may have inadvertently introduced some degree of bias [15] . Notwithstanding, as this construct has been successfully used in education practice for years, there is merit in it being applied to help categorise our findings [15] . With limited formal explanations in the health literature, and no appraisal of the quality of the publications included in this review, the findings cannot be interpreted as representing all HPs involved with parent education.
Conclusion
To our knowledge, this is the first review to look at how HPs perceive and use Learning Principles in parent education practice. This then highlighted how HPs evaluate cognitive learning. Learning is a subjective, inherently complex construct with diverse interpretations and descriptive terminologies to both educators and learners [131] . We have shown that this complexity extends to the Learning Principles, which should fundamentally underpin parents' learning during the provision of parent education [7] . The review suggests that some HPs' parent education practice was guided by Learning Principles, but there appears to be a gap in HPs' perceptions and understanding of 'how people learn'. Additionally, HPs appeared to have difficulty in articulating how they facilitate cognitive learning, which also represents their use of Learning Principles. Further work is now required to explore HPs' perceptions and understanding of Learning Principles and how they use these to help people learn. It is also critical that parents' learning experiences of their parent education encounters with HPs be explored. It is critical that the findings of this work be disseminated to health educators and HPs to help guide the provision of cognitive learning in parent education practice. This is especially important, as improving parental knowledge and skill development, and applying these Learning Principles in practice have been identified as essential to helping parents optimise care of their children.
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